Fasting increases the susceptibility of rat hepatocytes to the cytotoxic effects of N-hydroxy-acetylaminofluorene. Effects on mitochondrial respiration and membrane potential.
Isolated rat hepatocytes were incubated with the carcinogen N-hydroxy-2-acetylaminofluorene (N-OH-AAF). Cells from fasted rats were much more susceptible to the cytotoxic effects of 1 mM N-OH-AAF than cells from fed rats: after approximately 90 min exposure the former were all dead but the latter still viable. Even after 240 min 25% of the "fed" cells were still viable. The loss of viability was preceded by a decrease in mitochondrial membrane potential (MMP) and inhibition of respiration; the mitochondrial respiration as measured in permeabilized cells appeared uncoupled. Addition of 15 mM fructose prevented cell death and the loss of MMP in cells both from fed and fasted rats to a large extent; however, uncoupling was not prevented. After incubation of hepatocytes from fasted rats with 1 mM [3H]N-OH-AAF for 120 min, 12 nmol [3H]N-OH-AAF became bound per mg cell protein. Addition of fructose decreased this to 7 nmol. In cells from fed animals 4 nmol [3H]N-OH-AAF became bound after 120 min, in this case fructose had no effect. Part of the protective effect of fructose might be explained by a decrease in intracellular ATP, which prevents the formation of reactive intermediates of N-OH-AAF resulting in a decrease of covalent binding, in addition, fructose protects via a yet to be determined mechanism.